The phosphatase test has been reported by Aluotto et al. (1) and Burger et al. (3) to be valuable for differentiating between Mycoplasma species, whereas Williams and Wittler (6) found it to give only weak and variable reactions within the genus Acholeplasma and therefore to be not very useful from a taxonomic viewpoint.
This study was carried out to test the T-mycoplasmas for phosphatase activity and to determine the possible value of the phosphatase test in differentiating T-mycoplasmas.
Organisms. Forty-four T-my coplasma strains were studied: representatives of 8 serotypes of human T-mycoplasmas (2), 35 untyped human strains isolated from the vagina, pharynx, and male urethra and 1 bovine strain (A 417-T-2), kindly supplied by R. N. Gourlay (Campton, Newbury, Berkshire).
M. orale I1 strain CH 20247 was used as a positive test-control organism.
Media. The T-mycoplasmas were grown in a modified Shepard medium (S medium) consisting of Trypticase soy broth (BBL), 3% wt/vol; horse serum, 20%; yeast extract (baker's yeast), final concentration 2.5%; and sodium penicillin, 1,500 international units per ml; the pH was adjusted to 6.0. M. orale I1 was grown in Hayflick medium.
Phosphatase test. The plate method was a slight modification of that described by AluOtto et al. (1) . The medium consisted of Trypticase soy broth (BBL) supplemented with inactivated horse serum, 20%; Ionagar no. 2 (Oxoid), 1.1%; yeast extract, final concentration 2.5%; sodium penicillin, 1,500 international units per ml; and a sodium salt of phenolphthalein diphosphate (Sigma), 0.01 5%;
pH was adjusted to 6.0. Plates were inoculated in duplicate with 0.01 ml of a log-phase broth culture and incubated for 3 days at 37 C in 90% atmospheric air and 10% COz . After incubation "65 the plates were tested by flooding the agar surface with 5 N NaOH. The appearance of a red color indicated phosphatase activity. Plates inoculated with S medium were used as negative test controls.
The liquid medium method was performed as follows. A log-phase culture grown in 100 ml of S medium was harvested in a Sorvall RC 2b high-speed centrifuge at 20,000 rpm for 1 h. When not otherwise stated, the pellet was suspended in 1 ml of phosphate-buffered saline, pH 6.5, containing 0.01% of a sodium salt of phenolphthalein diphosp ha te. After incubation at 37 C for 4 hr, two drops of 5 N NaOH were added. The appearance of a red color indicated phosphatase activity. The pellet from 100 ml of uninoculated S medium harvested as described above was used as a negative test control.
All 44 T-mycoplasma strains showed a positive reaction for phosphatase activity when tested with the plate method. Nine strains, including the bovine T-mycoplasma, were tested after growth in liquid medium, and all were found to be positive. M. orale Ii and uninoculated S medium gave a positive and a negative reaction, respectively, both on solid and in fluid medium.
The intensity of the red color depended on the number of mycoplasmas present. Plates inoculated with a culture containing less than 10' colony-forming units per ml gave a negative or only a weakly positive reaction. Phosphatase activity could still be demonstrated in the pellet from 100 ml of a culture containing lo4 colony-forming units per ml.
It was possible to get a positive reaction for phosphatase at pH 5.4, 6.5, 7.4, and 9.4 by using the liquid-medium technique, indicating the presence of both acid and alkaline phosphatases, as reported by Burger et al. (3) .
The only metabolic activities of the T-mycoplasmas reported so far are urease activity ( and the production of a soluble hemolysin (4).
The demonstration in the present study of phosphatase activity thus extends our sparse knowledge of the metabolism of the T-mycoplasmas; it may thereby be helpful in further investigations of the energy supply of these organisms.
Since the phosphatase test was positive for all strains tested, it is unsuitable for the differentiation of T-mycoplasmas, but it is a valuable test for the characterization of these organisms.
Any new isolates, especially from sources other than man, should be tested. The test on solid medium is simple to perform and hence usually preferable. However, when only sparse growth can be obtained, the liquid-medium test should be used because of the possibility of concentrating the organisms.
